Skeletal muscle injury induced by eccentric muscle action: muscle proteins as markers of muscle fiber injury.
Muscular overuse after high force eccentric muscle action is associated with structural damage of the contractile apparatus that can be observed as Z-line steaming and myofibrillar disruption. Mechanical stress is the major contributing factor for inducing muscle injury, which initiates a cascade of processes resulting in skeletal muscle damage. Disturbances in Ca2+ homeostasis with elevated intracellular [Ca2+] activates the nonlysomal cysteine protease, calpain. Calpain is assumed to play an important role in triggering the response of skeletal muscle protein breakdown, of inflammatory changes, and of regeneration processes in response to eccentric muscle action. The inflammatory response is attributed to changes in hormone and cytokine levels in blood and skeletal muscle. To assess the amount of skeletal muscle damage, plasma CK activity and plasma myoglobin levels have been widely used as markers for muscle injury. As the cytosolic proteins do not necessarily reflect the amount of structural damage, structurally bound proteins such as myosin heavy chains and troponin have been investigated. This paper briefly reviews the cascade of events causing muscle cell injury after unaccustomed eccentric muscle action and the potential of muscle proteins as markers of skeletal muscle damage.